Electron microscopic identification and morphologic preservation of enriched populations of lung cells isolated by laser flow cytometry and cell sorting: a new technique.
There is increasing need to verify the identities of cell subpopulations enriched by laser flow cytometry and fluorescence-activated cell sorting (FACS). When cell subpopulations isolated from whole organs or tissues have similar characteristics (e.g., size, granularity, staining), light, phase contrast or fluorescence microscopy may not provide sufficient resolution to identify isolated cells accurately and many flow cytometric parameters (e.g., viability, fluorescence) require the cells to be live at the point of analysis where the cell transects the laser beam. In some studies, cells identified by fluorescence microscopy as a highly enriched subpopulation were found by electron microscopy to contain significant populations of other cell types. A technique, fixation-in-flow (FIF), has been developed to increase ability to correlate morphological and laser analyses of cell subpopulations. Sheath fluid is replaced by fixative, permitting fixation to be initiated immediately after laser beam analysis of live cells. This new procedure yields improved cytoarchitectural preservation of recovered cell subpopulation(s) for evaluation by transmission or scanning electron microscopy. This report presents results from applying the methodology to identify more accurately cell subpopulations of the distal lung, specifically type II pneumocytes, Clara cells and pulmonary macrophages. A modification of this procedure was employed to isolate fibroblast subpopulations from murine lung fibroblasts grown in vitro and the procedure is being used to determine the responses of cultured fibroblasts to other permutations (e.g., X-irradiation, cytokines).